Glutamate-inserting ochre suppressors have been identified among late-arising, spontaneous revertants of a hisG428 mutant of Salmonella typhimurium and an argE3 mutant of Escherichia coli. The S. typhimurium suppressors mapped in the tRNA 2 Glu gene gltU at 82 min; those in E. coli were found to be in tRNA 2 Glu genes gltW at 56 min, gltU at 85 min, and gltT at 90 min.
Transduction of 11 independent glutamate-inserting ochre suppressor revertants with bacteriophage P1CM (13) grown on strain CAG12158 demonstrated that three of the revertants carried ochre suppressor mutations linked (60% cotransduction) to pheA18::Tn10 at 57 min. These suppressors, referred to as supY, are thus in gltW. The suppressor mutation in one strain, MPC338, was designated gltW244(OS).
Transductions with phage grown on strain CAG18431 showed that 4 of the 11 independent revertants contained glutamate-inserting suppressors closely linked (96% cotransduction) to ilv-500::Tn10 at 85 min; these suppressors, referred to as supW, are in gltU. The allele in one strain, MPC301, was designated gltU243(OS).
The four remaining ochre suppressor revertants were transduced with strain CAG12185 as the donor, and the tetracycline-resistant (Tet r ) transductants were scored for the glutamate-inserting ochre suppressor and thiamine requirement. The order of the relevant genes is argE-gltT-thi-gltV (1). The results for each revertant indicated that the suppressor, supZ, was in gltT rather than in gltV, since the rarest recombinant type contained the glutamate-inserting ochre suppressor and was thi ϩ ( Table 2 ). The results of additional three-point crosses with phage grown on strain CAG18500 were also consistent with the order argE-supZ-thi (data not shown). When the data from all of the three-point crosses were combined, the cotransduction frequency for argE3 and supZ was 41%, for thi and supZ it was 62%, and for argE3 and thi it was 19%. The glutamate-inserting ochre suppressor allele in strain MPC331 was designated gltT245(OS).
Previous work on glutamate-inserting ochre suppressors. Glutamate-inserting ochre suppressors are the only predicted class of ochre suppressors that had not been previously isolated by selection of revertants of E. coli or S. typhimurium strains containing ochre mutations. A glutamate-inserting ochre suppressor obtained on a plasmid in E. coli by Raftery and Yarus using deoxyoligonucleotide-directed site-specific mutagenesis was reported to be quite inefficient in suppressing ochre mutations (11, 12) .
In the present work, glutamate-inserting ochre suppressors were identified only in revertants that appeared as readily visible colonies after 3 or more days of incubation on selective medium. It is possible that the inefficiency of tRNA Glu -Su oc noted by Raftery and Yarus (11, 12) resulted in the delayed appearance of the revertant colonies. The late appearance of ochre mutants suppressed by glutamate-inserting ochre suppressors might explain the failure of previous investigators (8, 9) to identify such suppressors among revertants of ochre mutants. MPC331  1  11  3  5  20  MPC333  0  13  4  3  20  MPC346  0  9  6  5  20  MPC348  0  13  1  6  20 a GIOS, glutamate-inserting ochre suppressor. The presence of a GIOS was determined by DNA-colony hybridization.
